Recently, there have been several studies on the evolution of binary systems using historical data treated as facts in the chain of arguments. In this paper we discuss six case studies of modern dwarf novae with suggested historical counterpart from the historical point of view as well as the derived consequences for the physics of close binary systems (the dwarf novae Z Cam and AT Cnc, the nebula in M22, and the possible Nova 101, Nova 483, and Nova 1437). We consider the historical Far Eastern reports and after a careful re-reading of the text we map the given information on the sky. In some cases, the positions given in modern lists of classical nova-guest star-pairs turn out to be wrong, or they have to be considered highly approximate: The historical position, in most cases, should be transformed into areas at the celestial sphere and not into point coordinates. Based on the correct information we consider the consequences concerning the evolution of close binary systems. However, the result is that none of the cases of cataclysmic variables suggested to have a historical counterpart can be (fully) supported. As the identification of the historical record of observation with the CVs known today turns out to be always uncertain, a potential historical observation alone may not be relied on to draw conclusions on the evolution of binaries. The evolution scenarios should be derived from astrophysical observation and modelling only.
IDEA AND PROBLEM
During the last decades, there were some papers on the evolution of binaries based on the observation of a historical classical nova and its modern counterpart dwarf nova. Patterson et al. (2013) , for instance, titles 'the oldest old nova and a bellwether for cataclysmic variable evolution' and uses the information, that 'it has taken ∼ 2000 yr for the accretion rate to drop sufficiently' since the (observed) eruption to suggest some explanations for the 'puzzle of CV evolution'. Miszalski et al. (2016) writes similarly: 'We match the DN to the historic nova of 483 CE in Orion and postulate that the nebula is the remnant of this eruption. This connection supports the millennia time-scale of the post-nova transition from high to low mass-transfer rates. ' Shara et al. (2017b) states in the abstract: 'One scenario predicted that novalike binaries undergo a transition to become dwarf novae several centuries after classical nova eruptions' and that the E-mail: susanne.hoffmann@uni-jena.de (SMH) few suggestions to prove this post-nova-to-dwarf nova metamorphosis with historical observation ((Shara et al. 2012) , (Shara et al. 2007) , (Patterson et al. 2013) , (Miszalski et al. 2016) ) lack robust and independent determinations of the date of the associated classical nova. This contribution in 2017 was ground breaking because of the astrophysical part: The results of determining the age of the shell and the proper motion of the associated CV fit sufficiently for conclusions on the evolution of binaries. However, we consider the identification with the Korean guest star in 1437 questionable and, therefore, not being able contribute reliably to the astrophysical problem. This leads to the question: How reliable are the other cases of identifications of historical novae with modern CV counterparts?
In this paper, we will discuss the most famous cases, i. e. the Nova 1437 in Sco (Shara et al. (2017b) ), the case of the strange star BK Lyn, and the discussions of historical observation of the eruptions which caused the shells of AT Cnc (Shara et al. 2012 ) and Z Cam (Shara et al. 2007 ). The pattern of our discussion is always the same: We display the text of the original report according to modern translations, then we analyze and interpret the text in order to derive the position in the sky where the object appeared. After locating it, we compare our result with the position derived by other authors and evaluate the astrophysical consequences for the long-term behavior of cataclysmic variables (CVs) and the evolution of such binary systems.
Asterisms as positioning system
In the Far Eastern tradition, the designation of stars has always been a combination of the name of the constellation plus a number. For instance, the bright star Regulus (α Leo) has always been designated 'Xuanyuan 1'. Only a few stars additionally have sound names that are more than a number.
In China the classical set of ∼1464 individual stars is grouped in ∼283 constellations (more detailed information on the number of asterisms per map, country and epoch compiled in Sun & Kistemaker (1997, e. g. p. 93) ). Many of them can be traced back to the 1st and some even to the 4th century BCE. It is common sense that the Chinese Suzhou map (preserved on marble from 1247) displays the canonical system of constellations and their main stars. This marble map was copied to Korea in the 14th century. In Korea it is named Cheonsang yeolcha bunyajido, the natural order of the cosmos and the regions they reign. The Korean marble plates, engraved in 1395 and stored near Pyongyang were destroyed during a later Chinese invasion but copies on other media survived. This map is a witness for the Chinese roots of the Korean celestial frame of reference. It is certain that the Japanese and Korean system of asterisms, lunar mansions and other divisions of the sky are copied from the Chinese one. The canonical system was developed during the Han dynasty (206 BCE to 220 CE) and especially as a consequence of a calendar reform in 104 BCE during the following decades in the 1st century BCE. The Han system contains asterisms of three 'schools' (Sun & Kistemaker 1997, chapter 2. 3): the Shi Shi (92 constellations), the Gan Shi (118 constellations), and the Wuxian Shi (44 constellations). Shi Shi is the older system, developed between 481 BCE and 222 BCE but the original book was lost by Han time. Gan Shi and Wuxian Shi probably did not exist before the Han and are additions to the Shi Shi. These 254 constellations are the base for the canonical system developed thereafter. As far as we know, later additions did not change the earlier asterisms but only contributed more asterisms for the gaps in between them -most likely to obtain better results for making calendars.
Lacking Far Eastern star coordinates
However, there are two main difficulties in the interpretation of the celestial positions of stars: First, there are no complete lists of stellar coordinates before the 17th century CE (except the main stars) and, second, there are some uncertainties concerning the way of counting the stars within a constellation. First, the historical star catalogues provide only coordinates for the leading stars of the asterisms. There are plenty of lists of the scheme 'asterism name, number of stars belonging to the asterisms' (e. g. also preserved as description engraved in marble next to the Suzhou map) ac- companied by the coordinates 1 of the main star. However, the other stars of the constellation are not listed with coordinates. Second, concerning the counting of the stars there are two conventions preserved (at least) since the Han: counting in the direction of right ascension (RA), (a) starting from the border of the lunar mansion, or (b) starting from the leading star. In most cases, the leading star is chosen on or near the western boundary of the asterism. Exceptions might be caused by the special astronomical or astrological relevance of another star.
Consequently, as (i) there are exceptions from the rule of defining the main star, (ii) not all main stars are securely identified, 2 and (iii) there is more than one convention of counting the stars, a number of our modern identifications of the stars mentioned in the historical reports is uncertain (cf. e. g. Sun & Kistemaker (1997) , Pankenier (2013) , Bonnet-Bidaud et al. (2019) ) or only likely (cf. our discussion of the nova 101). For our discussion of the few historical nova candidates announced above, we will now rely on the historical map (Suzhou) which is considered to preserve a common sense of the (almost?) canonical system. It is valid for the 15th and 17th century events and also gives very likely estimates for the events 101 CE and 77 BCE (as well as all other options discussed below).
Resolving different dates
Please remember, that the counting of years of the 'Common Era' (CE) differs from the year number in astronomical year numbering because astronomical year numbering has a year number zero which is not the case for the common era (cf. Fig. 1 ).
Technical explanations on plots of possible novae
As displayed in the stemma in Fig. 13 at the end of this article, all cases of possible historical sightings of classical novae discussed in astrophysics rely on the list of possible novae by Stephenson (1976) : He himself copied this list in his later works (e. g. the often cited book on historical supernovae and novae, Clark & Stephenson (1977) ) and others also do, e. g. Duerbeck (2008) . In order to appreciate Stephenson's work, in our analysis we additionally used the lists of nova candidates which were published before this breakthrough article 1 The coordinates are given as qu ji du (distance to the pole, i. e. 90 • − δ declination), ru xiu du. ru xiu du is a sort of right ascension but measured per lunar mansion starting from the determinative star instead of a continuous measurement from the equinox. Additionally, there is huang dao nei wai du (ecliptical latitude), cf. Sun & Kistemaker (1997, p. 41 ). 2 Many suggestions by different authors and their own -most likely -identification given in tables Sun & Kistemaker (1997, p. 47-52) .
and, thus, were discussed in his book: Our plotted maps, additionally to Stephenson's suggested coordinates display the suggestions by Hsi (1957) , Xi Ze-zong & Po Shu-jen (1966) , and Pskovskii (1972) . Nickiforov (2010) provides a new list of possible candidates and coordinates (maybe independent of Stephenson) which is unfortunately full of fundamental mistakes and misunderstanding which is why it is neglected by us. The maps of Fig. 3, Fig. 6 , and Fig. 10 are plotted in Bonne projection with Wolfram Mathematica 11.2 (2018/9).
CASE: BK LYN AS NOVA 101?
A Chinese record in 101 CE is often regarded as classical nova eruption and the variable star BK Lyn is then considered to be its modern post-nova counterpart. This identification by Hsi (1957) and Hertzog (1986) 3 is the base for recent papers by Patterson et al. (2013) and Kemp et al. (2012) . BK Lyn is a cataclysmic variable consisting of a white dwarf and an M-type star which permits dwarf novae (like U Gem) and sometimes even super-outbursts (subtype ER UMa). The subtype of ER UMa-like stars belong to the SU UMa class but reveal shorter cycle cadences of superoutbursts between 20 to 90 days. Within this period, they show rapid but small-amplitude normal outbursts (∼ 3 mag) caused by low mass transfer rates within these systems. However, this dwarf nova like behavior of BK Lyn was only seen during a short (unknown) time interval of a few years. More recent observations by AAVSO members show that the star has now returned to a more quiet state without dwarf nova outburst activity.
Since the star has only ∼ 15 mag, it is not visible to the naked eye.
The historical report
The historical record reads as displayed in Tab. 1.
The date given in the text translates to Dec 30th 101 CE. The given constellation Xuanyuan (= Hsien-Yuan in old transliteration) is a long chain of stars from the vicinity of Regulus northwards to the area north of α Lyn. Fig. 2 shows a detail from the traditional Chinese Suzhou map and the common (modern) numbers for the stars in the chain. 4
Identification with BK Lyn
There are two ways to interpret the standard counting of the stars in a constellation: i) starting from the western end of the line and counting southwards or ii) starting from the main star while sometimes it is unclear which one the main star is (Sun & Kistemaker 1997, p. 46-52, 67) . In case of Xuanyuan, the most common counting starts from the upper end of the chain counting southwards. This counting is standardized today but also supported by the Suzhou map where the upper most star is at the RA-line delimiting the lunar mansion. Therefore, we arrive at α Lyn for the 'fourth star of Xuanyuan'. 5 Looking for cataclysmic variables in the vicinity of α Lyn, a check of the AAVSO VSX catalogue (Watson et al. 2006) in September 2018 6 results in three CVs while only one of them is bright enough (brighter than 18 mag) to produce a classical nova visible to the naked eye. This only remaining candidate is BK Lyn (as suggested by Hertzog (1986) ), a dwarf nova of ER UMa-type with a Vbrightness varying between 14.3 and 16.5 mag and a period of 0.07498 days.
Consequences for the evolution of binaries
As Hertzog (1986) refers to it as 'one of the best-located nova candidates from Far Eastern records', this object is used for astrophysical conclusions. There are two publications with almost identical content: by Kemp et al. (2012) in the proceedings of a backyard astronomers conference and Patterson et al. (2013) in MNRAS, while Kemp and Patterson have been co-authors for each other and most of the other co-authors are also the same. The abstract of the MNRASpaper summarizes:
"Reviewing all the star's oddities, we speculate: (a) BK Lyn is the remnant of the probable nova on 101 December 30, and (b) it has been fading ever since, but it has taken ∼2000 yr for the accretion rate to drop sufficiently to permit dwarf-nova eruptions. If such behaviour is common, it can explain other puzzles of CV evolution. One: why the ER UMa class even exists (because all members can be remnants of recent novae). Two: why ER UMa stars and short-period nova-likes are rare (because their lifetimes, which are essentially cooling times, are short). Three: why shortperiod novae all decline to luminosity states far above their true quiescence (because they are just getting started in their postnova cooling). Four: why the orbital periods, accretion rates and white dwarf temperatures of short-period CVs are somewhat too large to arise purely from the effects of gravitational radiation (because the unexpectedly long interval of enhanced post-nova brightness boosts the mean mass-transfer rate). And maybe even five: why very old, post-period-bounce CVs are hard to find (because the higher mass-loss rates have 'burned them out')."
To evaluate these conclusions we have to understand human astronomical practice as well as the phenomenology of dwarf novae: (Patterson et al. 2013 (Patterson et al. , p. 1910 ) point out that "Somewhere between 2002 and 2005, the star faded sufficiently to allow dwarf-nova outbursts to occur." In this case, we seem to have observed the metamorphosis of a star. From the model-derived information that binaries with short orbital period P orb (like BK Lyn: P orb = 0.07498 days) show low mass transfers of 10 −10 M yr −1 they additionally conclude a time scale for the aftermath of the eruption of 1000 − 2000 years and endorse the identification of BK Lyn with a (hypothetical) nova in 101 CE: "In this scenario, BK Lyn is the product of a recent nova eruption -probably, though not necessarily, the event of 30 December 101." This seems to fit the still high temperature of the white dwarf observed in UV and the star's light curve. However, for historical reasons it is impossible to decide from observation whether the recent metamorphosis of this system was unique.
First, even at Far Eastern courts we cannot be sure that the astronomers surveyed the sky systematically. The preserved records are preserved for their divinatory importance only and they are abbreviated notes in chronicles. In many cases, the original diaries of astronomers are lost or did not exist; surviving records are preserved in later technical treatises, biographies, and annals included in large-scale historiographical projects. The astronomers certainly pursued continuous observations and wrote down every anomaly they happen to become aware of. But they also certainly did not survey certain stars. As their goal were divinatory predic-tions for the sake of the empire, they derived an omen from the appearance of a new object and then their job was done. Guest stars were especially important for this purpose because they were not regular and not predictable. Although during the Eastern Han period, the Chinese made advances in predicting eclipses because of their better understanding of the physical process causing it, they did not think about stellar physics as cause of guest star appearances and, therefore, did not monitor each object after its appearance or even after its disappearance.
Second, typical amplitudes of dwarf novae are of the order of 6 mag. Thus, a dwarf nova of BK Lyn (∼ 15 mag) would brighten the object to a magnitude of 10 to 8 mag which is still beyond the eye's detection limit. No astronomer on Earth would have been able to witness a dwarf nova outburst of BK Lyn even if they had monitored this object (or area).
For the abstract cited above, this has the following consequences: Assuming the hypotheses being correct that the guest star 101 is related to BK Lyn and, thus, this guest star designates a nova, this does not lead to sentence (b) as conclusion but sentence (b) comes out of the model only. If the star produced a classical nova in +101 and has not been observed since then, this does not mean that it has taken roughly 2000 years to permit dwarf-nova eruptions. It only means that there are no records of the star being observed (randomly) by humans (who did not monitor it). Hence, the single observation of a guest star does not contribute to the model of evolutions within binary systems but this model of mass transfers in cataclysmic binaries is needed to suggest the star BK Lyn as possible cause for the guest star. Concerning the evolution of the binary system, the central question "What can we derive from historical guest stars?", the unsatisfactory answer is: Little concrete information can be derived from historical observations of guest stars.
Uncertainty of the interpretation
Finally, we have to consider the reliability of the report. The excerpts cited above are grabbed from several chronicles, compiled in different epochs. The name of the Emperor is given as 'He of Han', which is the posthumous name of Liu Zhao. The report is, therefore, not a live-reportage from astronomers to their emperor but it is a sentence from the corpus of astronomical records which had been interesting enough for a chronicler to mention it in the story he wants to tell. In this context, we have to recall that historical chroniclers cannot follow modern rules of historical research but are aiming to tell a story for political reason. That means, they select astronomical (and other) events and put it in an appropriate frame which emphasizes the goal of communication (e. g. the correctness of a political decision or the explanation for a lost battle). Considering the role of astronomy in the Chinese culture, we can be sure that the astronomer's original report was telling the truth and that the chronicler did not change anything. However, the astrological relevance of an event derives from the appearance of the guest star alone and not from the physics causing it. Possible changes in colour, size, or brightness had either not been observed or the reports are simply not preserved.
As no tail or movement of the star is reported, we do not have any hint to interpret it as comet or meteor. Thus, the Figure 3 . The filled circles indicate the coordinates of earlier interpreters of the text. They all published lists of point coordinates and we apply a margin of error of 5 • (because in their lists all declination numbers end with 0 or 5) obtaining these filled circles (all equinox 1950). The bold dark gray circles (rings) indicate our own interpretation of the position of the appearance: The text can be read as suggesting a guest star next to α Lyn or next to ζ Leo. The red star and green diamond symbols mark CVs in our circles according to the AAVSO VSX database (2018) object might have been a nova. However, it is neither given how long the guest star lasted nor any further information.
That is why we cannot be sure that there had not been a tail: Maybe, there was a tail and a movement which is lost in the abbreviated excerpt of the preserved fragment of text after passing the filters of divination and chronicle relevance. Hence, we are not even sure that the event was a nova -although the description and the vicinity of a strange cataclysmic binary suggest this interpretation.
Concerning the position of the event (and the vicinity of a strange CV), Stephenson (1976) 7 and Pskovskii (1972) suggest different positions (see Fig. 3 ). Pskovskii possibly starts the counting of stars from the main star of the asterism, Regulus 8 , which leads to the interpretation of ζ Leo to be the fourth star. While this agrees with Stephenson's doctoral fellow Yau 9 who relies on Liu Ci-Yuan (1986) for the suggestion of counting from the main star (Regulus), Stephenson's own interpretation of the position differs from both versions, i. e. from the Pskovskii/Yau suggestion next to ζ Leo as well as from the Hsi/Hertzog one next to α Lyn (cf. Fig. 3 ). Stephenson (1976) suggests the position of the nova between and κ Leo and does not give a reason. Probably, he overlooked the term 'fourth star' and simply took the middle of the constellation of Xuanyuan. This is likely, because he gives the same coordinates for the event in 70 CE where the historical report says only 'in Xuanyuan'.
The base for the identification of ζ Leo as the fourth star is the work by Liu Ci-Yuan (1986) concerning the names of 50 zodiacal stars used in the 4th to 6th century (roughly half a millennium after this report but star names seem to be highly conservative from around 100 BCE). Studying the positions of planets, Liu derives that the 'second star of Xuanyuan' was η (cf. table in Fig. 4 ) while for α, ρ and 31 Leo proper names were in use. However, Liu's method is only useful for stars with very small distances from the ecliptic where the planets pass by. As there are sometimes multiple names for a star, it is possible that their counting depends on the astronomical purpose. Observing the planets forces to consider only the stars α Leo, 31 Leo, and ρ Leo (named 'star of the queen','the concubine', and 'the star of the people', respectively) because only these can be touched or covered. η Leo has an ecliptical latitude of 4 • 45 and, thus, can be covered or touched only by the Moon (which is mentioned in Liu's paper). All the stars north of η Leo in Xuanyuan are not relevant for zodiacal astronomy. That is why, this astronomical purpose suggests to start the counting from Regulus (main star) or o Leo (the western most of the zodiacal part of Xuanyuan; not in Liu's table). For non-zodiacal purposes we still have to consider the whole chain of Xuanyuan.
A division of a huge constellation in subgroups with separate numbering is also well proved in Liu's table: The asterism of The Well now containing eight stars provides seven star names for this analysis grouped in four subgroups.
In contrast, the numbering of the stars in the asterism of the Net (also in Liu's table) in Taurus is the same as to- Figure 4 . Screenshot from the table in Liu's paper with our highlighting of terms (blue: constellation name, yellow star name): The first column is just the line number in the table, the second column gives the modern IAU star name. The third column identifies this with the modern Chinese star name (such as "'Xuanyuan 14"'). The fourth column adds two historical names for α Leo, 'bright star of Xuanyuan' and 'Xuanyuan, star of the queen', and one for ρ Leo, 'Xuanyuan, left star of the people'. day, starting with the northern most star and not with the western most (culminating early by some 25 minutes). This supports our interpretation that multiple ways of counting the stars had been in use and without knowing the observer and his cultural and scholar background as well as the purpose it is difficult to find out the exact meaning of such terms. Thus, in our Fig. 3 we defined two circles and suggest them to search nova candidates within: "suggestion 1" is the circle around ζ Leo, the fourth star in case of counting from Regulus northwards (which certainly had been the case for purposes of zodiacal astrology) while "suggestion 2" is the circle around α Lyn in case of counting the stars from the westernmost right ascension of the chain of stars southwards (which is the usual practise of counting stars).
In case of the usual counting and identifying α Lyn as 'fourth star of Xuanyuan', we obtain BK Lyn as best CV candidate to have caused a classical nova. In case of the zodiacal counting and identification of ζ Leo as 'fourth star of Xuanyuan' the only CV which is bright enough to be a good candidate to have caused the event would be the star SDSS J100658.40 + 233724.4, an eclipsing UG binary with a period of 0.185913 days. Its brightness is normally between 18 and 17 mag, while outbursts can brighten it to less than 15 mag and eclipses take it to ∼ 20 mag. Although the latter identification might appear less likely (for astrophysical as well as for historical reasons), its existence weakens the contribution of historical guests stars to modern research.
Conclusion
It is uncertain but the likeliest possibility that BK Lyn caused the guest star reported in 101 CE if this guest star was a classical nova. As this is not certain, the transient of 101 CE could also be something else but a classical nova.
CASE: NOVA 1437 SCO
In 2017 Shara et al. presented the discovery of a nova shell in Scorpius. Within the shell, they found the cataclysmic variable 2MASS J17012815-4306123 with strong emission lines and the X-ray source IGR J17014-4306 (probably the hot spot of its disk). Tracing back the centre of the shell and the CV to the year 1437 by measured proper motion leads to Chȗngbo Munhȏn Pigo ch. 6.
a match and, therefore, the conclusion that the CV 2MASS J17012815-4306123 caused the shell. The parallax measured by Gaia is 0.9602 ± 0.0483 mas leading to a distance of the CV of 1.041 ± 0.0523 kpc. That means, the nova shell with a radius of about 50 arcsec or 0.82 light years extended from its centre to the current state within 579 years from 1437 to 2016 which allows interesting insights in this evolution. −4.23 ± 0.093 −9.644 ± 0.073 At first glance, the new measurements seem to suggest that the CV proposed in 2017 does not fit the shell. Although a factor of 3 has only an effect of a few arcseconds for the matching of star position with shell center (likely causing only changes of error bars), this contradiction surprises because the parallax derived in Shara et al. (2017b) uses a baseline of 93 years and, thus, seems to be reliable. In contrast, for reasons of the variability of a CV and the nebulosity around this particular star, it is well possible that the Gaia data in this case is erroneous; Shara et al. (2017b) might be right with the determined proper motion. However, this case of ancient nova-modern CV identification provokes revisions -at least from the historical point of view.
The historical report
The historical record is from Korea and we cite it from Xu et al. (2000, p. 143) and Ho Peng Yoke (1962, No. (508) , p. 202) in Tab. 3.
The date translates to March 11th 1437. The asterism 'Wei [LM6]' 10 is one of the oldest ones and defines a lunar 10 The text only gives 'Wei' and usually in case of no further specification the asterism is meant. This asterism also names a lunar mansion. Since there are many 'wei' in Chinese and actually three constellation names are transliterated like this, some scholars (including Xu et al.) distinguish between them by adding the number of the lunar mansion (without implying the LM is meant). mansion(LM). Its depiction on the Chinese Suzhou map is shown in Fig. 5 .
Identification of the shell with nova 1437
In their paper, Shara et al. (2017b) refer to two (not cited) lists from the Chinese Yuan dynasty with different order of stars: One of them counts µ, , ζ . . . while the other one counts , µ, ζ . . . , starting from the main star and the first in the chain, respectively. However, both lists consider ζ as third star and since µ and both are laying north of it, according to the text, the guest star began to be seen north of ζ Sco -but the newly discovered and age-dated shell is not. It is located roughly in the middle between η and ζ Sco.
Stephenson, in all his publications of nova catalogues since 1976 locating the event between ζ and µ Sco, now changes his interpretation of star counting and suggests to count from the main star in a circle in order to obtain η as third star -but without any historical base, against everything we know about the purpose of star counting. 11 Interestingly, Shara et al. (2017b) cite two Chinese lists of stars from Yuan dynasty (ending ∼100 years before the considered guest star) and does not take into account the preserved contemporary Korean map (cf. 5) which had certainly been the base for Korean astronomers. The Korean map is preserved in the state of 1395 and already registers the 'added star' next to the determinative star of the lunar mansion. The Koreans likely did not change the Chinese counting along the line from north to south and west to east since their chain of stars shows the same pattern. Consequently, there is no need for us to suggest another counting than given in the historical lists.
However, one could impute the assumption to Stephenson that the naked eye observers or (more likely) the chroniclers while including the fragment in their texts mixed up directions to stars. There are numerous historical cases from several cultures showing that descriptions of positions are sometimes turned around and the preserved text gives 'east' instead of 'west' or 'north' instead of 'south' (cf. Hipparchus's alignments to prove the stability of patterns of fixed stars (Hoffmann 2017, chap. 2.5 .2) as well as Chinese descriptions of the supernova 1054 with regard to the star ζ Tau). Yet, any mixing up of the stars north and east of ζ Sco is especially unlikely because the straight line of , µ, ζ Sco is almost orthogonal to the line η, ζ Sco and the first one marks a line of right ascension. Thus, although it might be easy to mix up or intensionally exchange , µ, and ζ Sco for counting the stars, an exchange with η Sco appears unlikely. We recommend the original interpretation of the position of the observation accepting that it does not fit the CV in the shell suggested by Shara et al. (2017b) .
Consequences for the evolution of binaries
Modern observations (20th and 21st century) characterize 2MASS J17012815-4306123 as a CV with (now) low accretion rate that permits dwarf novae and the shell witnesses a classical nova eruption some centuries ago. That this CV fits the observed shell appears almost certain. For a classical nova, the accretion rate should have been high those days. Therefore, the system has been transformed from high to low accretion rates during the centuries in between. Since such an evolution is a prediction of the hibernation scenario, Shara et al. (2017b) conclude in favor for this model. From the physical point of view, this logic appears coherent -but what does it mean for our central question of the relevance of historical guest stars?
In their paper, Shara et al. (2017b) use the identification of a CV in Scorpius with the guest star Nova 1437 identifying this observation as the classical nova. Because they found dwarf nova eruptions only on Harvard plates from 1938 to 1942 (with Harvard plate archive (DASCH) going back to the 19th century), they resume the interval of 500 or 600 years (generally spoken) to transform into a dwarf nova. This conclusion is critical because of the uncertainty of both fixed points: First, due to the uncertainty of the historical counterpart the date of the classical nova is not sure. Second, even modern observatories have gaps in monitoring projects, changes of environmental conditions, 12 changes of research focus, and normally they did not continuously survey the whole sky. Thus, the finding of dwarf nova eruptions on plates dating around 1940 does not mean that there were no dwarf novae eruptions before that date. It only means that no observations of the object or its outbursts are reported from earlier time.
Assume the transformation time from classical nova to dwarf nova was only 40 to 60 years like in case of Nova 1960 Her (=V446 Her), cf. Honeycutt et al. (2011) : Since the object's g magnitude of 16.4 mag (cf. VSX catalogue, last checked November 2018) is far below the eye's detection limit (even in a dwarf nova peak of 2 to 6 mag) nobody would have recognized it even with systematic monitoring which certainly did not exist until the last few decades. 13 further cases of novae from 1862 to 1969 are presented in Vogt et al. (2018) . They all show dwarf nova outbursts although their classical novae happened only ∼ 150 to ∼ 50 and not thousands of year ago. In their paper, Shara et al. (2017b) note that the star brightened by 2 -4 mag during the 1930s; the VSX database reports magnitudes between 18 and 12 mag for this eclipsing binary. Hence, nobody would have recognized a dwarf nova outburst of this object e. g. in 12 e. g. Harvard Boyden observatory, located in Peru from 1889 to 1927 and in South Africa afterwards (it was moved). the 1480s or even in the 1580s. An evolution scenario like this, however, still allows conclusions by Shara et al. (2017b) in favor of hibernation. Yet, the contribution of a historical guest star for the argument appears questionable.
Although the coincidence of the positions of the star and the shell found by Shara et al. (2017b) seems to suit the guest star in 1437, we prove the given identification to be doubtful and the (recent as well as older) historical observations to be certainly not continuously monitoring. Hence, we recommend caution in drawing any conclusion for the evolution of close binary systems.
Critical discussion of alternative interpretations
As we do not see a reason to change the order of star counting within the asterism, we keep identifying ζ Sco as third star of Wei and are looking for post-nova cataclysmic variables in the vicinity. In contrast to the claim of Shara et al. (2017b) that there are no CVs around the given position close to ζ Sco, our plot (cf. Fig. 6 ) displays the resulting eight CV positions as output of the AAVSO VSX database (last query November 2018). Six of these eight CVs are usually brighter than 18 mag and, therefore, marked by us with a -symbol in the map. From these six candidates especially the cataclysmic variable VVV-NOV-017 is exactly at the position described in the historical report.
From the astrophysical point of view: However, there are several reasons against this object being a proper candidate:
• This object was classified as nova candidate only in 2012 and because of a classical nova eruption (Saito et al. 2016 ). The classification as classical nova might be questionable (observed was only 3.6 mag in brightening in the infrared) but let us consider all possibilities. If the recently discovered IR brightening really was a nova outburst, and if this system also caused the event visible to naked eyes (not IR) in 1437, it would have had two nova outbursts within 600 years which could possibly classify it as a recurrent nova.
• magnitude arguments:
-The normal brightness of VVV-NOV-017 is roughly 18 mag. With regard to the possible and typical amplitudes of novae, this is at the faint limit for a candidate to be able to brighten to a magnitude visible to the human eye. Such an object should have outburst amplitudes of 12 or more magnitudes to be visible to the naked eye (which is possible but not usual for typical classical novae). In this case, the object should preferably provide higher amplitudes to become visible in front of the bright clouds of the Milky Way. This makes it a highly unlikely candidate.
-If it was a recurrent nova, this is even more unlikely, because typical outbursts of recurrent novae known from the 20th century show smaller amplitudes than classical novae. 13 Such a system cannot reach brightnesses for naked eye observation.
-The observed range of brightnesses of this system during the last years is between 18 and 14.3 mag. If it was a recurrent nova, the peak magnitudes would likely be similar. Since the nova eruption in 2012 was not visible to the naked eye, the eruption some centuries ago also would not have been.
• peak duration argument: Additionally, typical peak durations of the known recurrent novae last longer than 14 days (but several months). On the other hand, all classical novae could be recurrent on large timescales (considering centuries or millennia) which is why this argument does not completely exclude the candidate but makes it unlikely.
The database entry of nova VVV-NOV-17 between the second and the third star of constellation Wei in Sco can, therefore, not be supported as a candidate to have caused the appearance in 1437. As we additionally expect (from observation as well as from theory) historical outbursts of (recurrent) novae should reach similar peaks as the presently observed ones. Thus, the physics of the event registered in 2012 does not suggest it as a candidate for the cause of the appearance -although it fits the reported position. As suggested in the discovery letter (Saito et al. 2016) follow-up observations of this target are recommended to make sure that VVV-NOV-17 was a nova at all.
From the historical point of view: Yet, it remains unclear whether or not the appearance in 1437 really has been a classical nova eruption (or any outburst of a symbiotic star). The historical report gives only the fact that something appeared and does not describe the appearance by colour, brightness, or changes. It only mentions its duration of 14 days. Interestingly, 14 days later, on March 25th, two days after full moon, the moon (illumination still ∼ 90 per cent) approached the lunar mansion of Wei (crossing it on 26th) and was in close conjunction with Jupiter (occultation unobservable during the daylight hours). From the historical (divinatory) point of view, we could speculate whether or not the given duration in the chronicle is really based on observation of the transient or a result of interpretation of the observational notes by a non-astronomer. In the diary (if it existed) it could have been two items '[date 1] appearance of new star in Wei' and '[date 2] Jupiter Moon conjunction next to Wei' without any relation. It occurs well possible that the conjuction (or occultation) was considered to replace or reduce the guest star's influence with regard to divination. This could have led to the preserved text where a duration [of the appearance in the sky or of its divinatory regime?] is given but not a date of disappearance. This duration could possibly refer to the divinatory influence of the guest star and not necessarily to its visibility. We should not overestimate the observational information in the record.
Even if we take the given duration (of the appearance) for granted: Since the historical record only reports an appearance and does not report anything else but a duration of 14 days it is not even sure that this object was caused by a star. The term 'guest star' might suggest a point-like source and no movement or tail is reported but that does not necessarily mean that there was no movement or tail. It could also have been a small comet or -if it was caused by a fixed star -any type of outburst stars can perform (e. g. merger, eruptions, explosions, flares. . . hypothetically even microlensing).
Conclusion
The identification of the Korean guest star in 1437 with the the CV and its shell found by (Shara et al. 2017b ) appears doubtful: The shell does not fit the position and at the position there is no appropriate CV.
For our central question, which information we can derive from reports of guest stars, we remain desillusioned: From the information of mere existence of a guest star we can only derive an appearance and neither a light curve nor any other type of phenomenological description. The identification of the historical counterpart of a modern shell and CV is, again, so weak that further research in astrophysics could help to clarify the identification but a usage of the historical report for the astrophysics is doubtful.
CASE: AT CNC
AT Cnc is a Z Cam-type star with a V-brightness between 15.8 and 12.5 mag and a period of 0.2016 days, discovered in 1968. In 2012 Shara et al. published a 3 -shell discovery around the object (Shara et al. 2012 ). In 2017, Shara et al. published their analysis of the kinematics and the resulting age of the shell. There is one version of this publication with only the kinematics and without mentioning any historical case (Shara et al. 2016 ) and one version with a discussion of the historical appearance with co-author Stephenson (Shara et al. 2017a ). The result of this discussion is no certain suggestion of a historical counterpart. The result of the astrophysical measurements and analysis is an age of 330 +135 −90 yr. Hence, the classical nova should have happened between 1552 and 1777 CE.
Is there an identification of AT Cnc with a historical event?
As AT Cnc is a star in Cancer (Shara et al. 2017a ) scanned the historical records for a guest star in Cancer in this period and end their abstract with the statement 'We conclude by noting the similarity in deduced outburst date (within a century of 1686 CE) of AT Cnc with a 'guest star' reported in the constellation Cancer by Korean observers in 1645 CE.' The text of the Korean record is reproduced in Tab. 5. The given date translates to February/ March 1645. Yugui (abbreviated Gui), The Ghost, is the quadrilateral of stars around the M44 star cluster. There is one other guest star in Yugui, namely on October 4th 1031 (also a Korean report) but this date does not fit the age of the shell. However, the fitting of the position 'in Yugui' to the position of AT Cnc is questionable: On the Chinese map, the asterism of the Beacon Fire is much closer than the asterism of the Ghost (see Fig. 7 ), so we would expect to describe an outburst of AT Cnc among constellations as 'trespassing against the Beacon Fire' which would have a different divinatory meaning and, thus, is maybe not relevant for the chronicle. On the Korean map it is not clear, if the asterism of the Beacon Fire is at the same place.
However, the distance of more than 4 • of AT Cnc to the northern most star of Yugui is much too big for a likely coincidence -especially in telescopic time. As also discussed by Shara et al. (2017a) the term 'Yugui' also designates a lunar Figure 6 . Until 2017 all authors of ancient-nova catalogues (i. e. Stephenson (1976) , Clark & Stephenson (1977, p. 46-49) , Pskovskii (1972) , Xi Ze-zong & Po Shu-jen (1966) , Duerbeck (2008) , where Clark & Stephenson (1977) and Duerbeck (2008) rely on or even copied Stephenson (1976) ) suggest a position between ζ and µ Sco. Our independent analysis leads to the same suggestion. Looking for CVs in a 3 • radius around ζ Sco (as done for the paper (Shara et al. 2017b)) we found many objects and those of them plotted with symbol into this map are bright enough to become naked-eye visible during a classical nova. Yet, we admit the guest star might have appeared more north and within the circle of Stephenson's original suggestion in a field we marked with a rectangle. We'll analyse this in a future paper on 'A new approach to generate a catalogue of potential historical novae ' Hoffmann & Vogt (prep) . Stephenson (1976,'77) μ Sco ε Sco ζ Pskovskii Xi+ Table 4 . These objects are the result of a query for cataclysmic variables and symbiotic stars in the AAVSO VSX database. The red star symbols indicate objects that are usually at least 18 mag or brighter while the green diamonds mark the fainter objects that are (for their faintness) unlikely able to outburst up to visual magnitudes visible to the naked human eye. Although it is written in the text that the appearance was seen north of ζ Sco, we made this query exactly around this star because this way we would 'find' Shara's CV, too (as test of the method). Likely candidates (of our opinion) are only objects in the northern half of our circle such as 6 and ♦ b or even further north within the area marked by the box (for more information see our further paper Hoffmann & Vogt (prep) . mansion and this lunar mansion could possibly include AT Cnc (the star is close to the border, see Fig. 7 ). However, astronomers usually use the term 'xiu' if they refer to the lunar mansion and this is not given in the text. That is why, we agree with the conclusion in Shara et al. (2017a) that this record does not refer to the lunar mansion but to the constellation. Due to the large angular separation of the constellation and AT Cnc we disagree with their conclusion in Shara et al. (2017a) that the event in '1645 CE is in intriguing proximity, both in time and location, to our deduced date of the last nova eruption of AT Cnc'. We consider the age as fitting but not the position.
Conclusion: No certain historical report for the AT Cnc shell
Hence, we agree that 'the evidence currently available is insufficient to support a claim of a likely coincidence' (Shara et al. 2017a ) and not only 'currently' but perhaps will never be. Recalling the genesis of the lists of guest stars (a huge number of exact astronomical observations filtered by astrological importance and, then, again filtered by chronicler's judgment of relevance, plus the random filter of the ravages of time) it is possible that the outburst of AT Cnc between 1552 and 1777 had been observed but the record is not preserved. Unfortunately, we cannot deduce anything from this.
CASE: Z CAM -THE ORIGIN OF ALL HISTORICAL CONSIDERATIONS
The whole discussion on usage of historical records for modern astrophysics seems to have started in 2007, when Shara et al. published an important paper in Nature (Shara et al. 2007 ) on the discovery of nova shell filaments around the dwarf nova prototypical star Z Cam. Since Z Cam itself is one of the closest Z Cam stars it is also one of the brightest ones (V-brightness between 14.5 and 10.0 mag) and the shell is extraordinary large; it covers almost the area of the full moon (radius ∼ 15 , cf. Shara et al. (2007) ). It was detected in UV and X-ray by GALEX and imaged in Hα by Michael Shara's team. The determination of the mass suits typical nova ejections and the trial to estimate the age of the shell ended up with a suggested age of 240 to 2400 years with a preference of the latter because of the observed snowploughing of the shell. Hence, we have to look for historical nova eruptions between −393 and 1767 (with a preference of earlier dates). Shara et al. (2007) state correctly "Records of erupting stars two or more millennia ago are almost nonexistent, so it is not surprising that no historical record of a Z Cam nova eruption exists." but two issues later, a reader of the magazine from Sweden suggests to consider the Chinese "report of a 'guest star' in October-November 77 bc (P. Y. Ho Vistas Astron. 5, 127-225; 1962)" because "The position in the sky fits Z Camelopardalis." (Johansson 2007) .
The historical report
Looking at the text witness, we find the text in three English translations: see Tab. 6. At first glance, their different wording and spelling is irritating because the standard system of transliteration has changed: The current standard system is pinyin which is used by Xu et al. (2000) but Ho and Hsi used another one. Their 'Tzu-wei' equals pinyin 'Ziwei' which describes the same asterism as the term 'Zigong'. Respectively, the other terms in the various translations designate the same astronomical scene (see caption of Tab. 6).
The date translates to October-November 77 BCE (= −76). The four given asterisms designate three constellations and a single star: Zigong is the Enclosure of the Purple Palace, covering almost the whole circumpolar region. Doushu is a single star-asterism naming the star α UMa while Beiji is a group of five stars with β UMi as the main star. 14 The Northern Pole Asterism (Bei Ji) contains five stars, i. e. the Emperor, the Crown Prince, the Concubine, her Son, and the Celestial Pivot. Obviously, this asterism at the centre of the Purple Forbidden Palace is the celestial representation of the most important players of the Chinese empire.
Ho Peng Yoke (1962) mentions that the object reported from 77 BCE had been suggested as nova not only by Hsi but also by Biot which is critical because the definition of novae changed in the 1930s 15 and again in the 1960s 16 . Thus, the term 'nova' for us has a narrower meaning than for Biot (1846) and for Hsi (1957) . For them 'nova' designates any dot-like object (star) that appeared for a limited duration (completely independent of its physical cause): It could be a Mira star, a flare star, a supernova, or any sort of outburst, e. g. an outburst of a cataclysmic variable which is the only phenomenon we would call a (classical) 'nova'. Modern astrophysicists identify the term 'nova' with an outburst of a CV (which, as if it was by chance) causes a brightening of the system and, therefore, might make an invisible system visible for a while. Hence, the notion of these early suggestions of the record to report a nova does not necessarily support the suggestion by Johansson (2007) which, thus, has to be discussed.
Discussion of the suggested identification(s)
Consider the suggestion by Göran Johansson to identify this object with Z Cam: The position in the historical record is described as 'within Zigong', the Central (or Purple) Palace, which locates the appearance within the circumpolar region. Fortunately, it is also described 'between the [single-star asterism] Dou-shu and [the small asterism] Ji' and only a part 15 Three papers by F. Zwicky and W. Baade in 1934 and further developments until c. 1940 introduced the term 'super-nova' for very bright cases of appearances and suggested stars made out of the newly discovered neutrons to be a result of supernova eruptions. Hence, they launched the research of the physics of supernovae as explosions of massive stars. 16 Three papers by R. Kraft 1962 to 1964 suggested different physics behind the terms 'novae' and 'supernovae' with novae being eruptions on the surfaces of white dwarfs. of the area in between them is also within Zigong. The three asterisms and the resulting area to be considered are highlighted in our map Fig. 8 . However, the distance between Z Cam and the area described in the text is more than 10 • . This is too big for naked eye observers (20 diametres of the full moon) as well as in a historical epoch where the accuracy for astrometrical measurements had been in the range of 1 • or better (cf. Needham (1959) and Sun & Kistemaker (1997) ). Additionally, the divinatory meaning of the Zigong palace is the Emperor's place in the Forbidden City: It would make a huge difference for the intention of both, the astrologer as well as the chronicler, if the guest star appears next to the Emperor himself or his sons (asterism Beiji) or somewhere else close to the eastern wall of Zigong and closer to the asterism of the Celestial Kitchen (in Draco), the Four Advisors or the Prime Minister (in CVn, close to UMa). Warner (2016) alternatively suggested 'identifications with novae near α UMi in AD 158 and AD 305'. This is definitely wrong, because of several misunderstandings:
(i) Warner cites Nickiforov's nova list (Nickiforov 2010). Dating 2010, this is the most recent list -but it is full of mistakes, e. g.
• Nickiforov did not understand the astronomical counting of years (with 'minus' and a year '0' which does not exist in the 'common era'-counting). Therefore, all his dates 'BCE' are systematically shifted by one year.
• Nickiforov always gives single stars, even if the text does not. In the cases cited by Warner, the texts speak of constellation Beidou (Northern Dipper) which is identical with the Big Dipper. It is an asterism covering an area of roughly 10 • × 30 • and not a single star.
• In this special case, Nickiforov even gives the wrong star: The main star of Beidou is α UMa and Nickiforov gives (incorrectly) α UMi (≥ 30 • away from the Big Dipper).
(ii) Warner copied Nickiforov's mistake and even stresses it: Warner took α UMi for the star close to Z Cam which is not the case. The distance is roughly 17 • .
(iii) The correct main star of Warner's suggested guest star asterisms in 158 and 305 CE is α UMa. This star is indeed (accidentally) the star of the constellation of Beidou which is closest to Z Cam. Still, its distance from Z Cam is roughly 18 • and, thus, too far away for a likely match.
To sum it up, all the distances of the locations given in the historical reports from +158 and +305 are much too far from the position of the object in the sky (Z Cam). Additionally, Beidou is an asterism outside the celestial enclosure of the Purple Palace (Zigong), while the area suggested by the record in 77 BCE and Z Cam are inside this enclosure. That means, the divinatory meaning of an appearance in the Beidou (Dipper) would be completely different and ancient Chinese astronomers would certainly not have mixed that up. Thinking from the perspective of the historical authors of these astronomical records we, therefore, have to conclude that any suggestions of guest stars in asterisms outside the Zigong enclosure (even if they have a comparable distance to Z Cam) are highly unlikely to have caused the shell of Z Cam. Hence, we cannot support any of the above suggestions. . The yellow area is where we should look for the object that caused the guest star of 77 BCE, and Z Cam is marked in blue. Map produced with Stellarium Freeware and asterisms checked with the Suzhou Map. We appologize for the unreadably small lines in the upper left corner; they are an artefact of the genesis of the map and we did not delete them because users of the software will otherwise wonder what we changed in the map. The asterisms numbered in blue are Celestial Kitchen, Four Advisors, Celestial Bed, Royal Secretary, Maids-in-Waiting, Canopy of the Emperor, Six Jia (1. . . 7 respectively). They are irrelevant for the nova discussion but serve to illustrate the celestial image of this culture.
Conclusion
There is no historical record that fits the position of Z Cam. If Oriental astronomers observed this star outbursting during the last 2000 years, their observation might be unreported or lost.
Which information can we derive from historical reports? For the central question of this article, we have to resign in the case of Z Cam because (as already suggested by Shara et al. (2007) ) no historical counterpart can be identified.
CASE: TE 11 AS NOVA 483 ORI
In our introduction, we also cited the example of Te 11 with which Miszalski et al. (2016) wanted to derive conclusions on the time-scale of the evolution of the system. They admit that the time-scale of a few hundred years between recurrent nova explosions 'is poorly constrained for Te 11, although the ∼ 1500 yr time-scale from last recorded nova eruption to the present state of regular DN (disc instability) outbursts in Te 11 is consistent with the evolution/variation of mass transfer rate in short-period CVs through a nova cycle (e. g. Lyn; Patterson et al. 2013) .' The reference to Patterson et al. (2013) is a weak support because we have proven the case of BK Lyn to be likely but not certain.
BK

The historical record
The identification of the object Te 11 (initially listed in catalogs of planetary nebulae until it was re-interpreted as a nova shell) with the guest star observed in China in November/ December 483 CE has been suggested since (Warner 1995) but the historical record is rather vague: Tab. 8.
Hsi excluded this transient because of the terminology but as it has been explained many times since then, the fact that something is described as 'bo xing = po hsing' or fuzzy does not exclude it as a comet: A bright transient observed through fog, dust, or smog might appear fuzzy (cf. Tab. 7) or observed with astigmatism and spherical aberration might also appear to have rays (cf. Clark & Stephenson (1977, p. 44) ). Even transients that are definitely identified as supernovae are sometimes reported as fuzzy (cf. records from Japan of SN 1054, Xu et al. (2000, p. 138/9) , from China of SN 1572, Xu et al. (2000, p. 143) ).
The position is given as 'east of Shen' where 'Shen' Shara et al. (2007) .
suggested record author of suggestion text of the record according to Xu et al. (2000) where?
Chinese guest star 77 BCE Johansson (2007) in reaction to Shara et al. (2007) Emperor within the Big Dipper note:
(1) The translation 'fuzzy star' of the Chinese 'xing bo' is a common alternative to 'bushy star' or 'rayed star'. Hsi usually translates 'sparkeling star'.
(2) Concerning the wording in general: If something is described as fuzzy this does not mean that it was a comet: A humid or dusty atmosphere can have the same effect on a shiny bright star-like object. Some bright historical supernovae records report the object fuzzy (e. g. Japanese record from Ichidai yōki for the SN 1054, Xu et al. (2000, p. 139) ). As long as there is no tail (with length and direction) reported, we cannot exclude such reports as candidates for novae and supernovae. Fig. 9 ). We admit that Te 11 is at the eastern edge of the asterism of Shen, roughly 5 • north of ζ Ori which makes it a possible identification. However, a rigorous reading of the text would locate the guest star east of Te 11 (see Fig. 9 ).
Conclusion
We appreciate the idea of cross-checking existing transient surveys with newly discovered PNe (Miszalski et al. 2016, p. 639) and support the new interpretation that Te 11 might be a remnant of an ancient nova. The identification of Te 11 with the Chinese guest star in 483 CE we consider as possible but weak and having alternatives (as in the case of BK Lyn). Figure 9 . Map of the Chinese asterism Shen; left on the historical Suzhou map (black marble), right in Stellarium with the object Te 11 marked. We also sketched the area 'east of Shen' which is the position described by the historical record.
CASE OF THE POTENTIAL NOVA -47
Finally, another suggestion for an old nova appeared during the referee process: Göttgens et al. (2019) 'detected a small emission nebula in NGC 6656 at a distance of about 14 from the cluster centre'. The globular cluster NGC 6656 (=Messier 22) in which this old nova remnant was found indeed fits roughly the position 'east of the second star of Nandou'. The text of the record reports it 'about four chi' ( 4 • ) away from this star (cf. Xu et al. (2000, p. 130) ) while the cluster is only ∼ 2. • 5 east of the second star of Nandou (λ Sgr): see Fig. 11 . This report is one of the rare cases with startling clear positioning: The chain of Nandou is identified with µ, λ, φ, ρ, σ, τ, ζ Sgr (from north to south), the second star is λ Sgr -no matter if we count from north to south or from the main star (φ Sgr) towards north. Yet, the positions suggested by the authors of the 20th century are rather divers (Tab. 10). Hsi suggests the position as 'near NGC 6578' but this planetary nebula (PN G010.8-01.8) is closer to the third star of Nandou (µ Sgr) than to the second. Nandou is one of the asterisms in which the numbering of stars starts in the middle of the chain because φ Sgr is closest to the right ascension line which separates two lunar mansions from each other (cf. Suzhou map in Fig. 10 ). In Fig. 11 the stars marked with a little red -symbol are V4021 Sgr, OGLE-BLG-DN-1057, and OGLE-BLG-DN-1056. Their position roughly fits the historically given position -but could they really have caused the event in −47? V4021 Sgr showed a classical nova outburst with an amplitude of ∼ 9 mag in 1977. If this was the recurrent outburst of something ancient, the ancient one would also have been below the detection limit for the human eye. The two dwarf novae of the OGLE survey have to be studied in more detail -as well as all the other CVs in the above field.
However, one might discuss the identification of the newly discovered nebula in M22 with the guest star with regard to the determined age of the shell and visibility for human observers. In their chapter 'Nova and nebula brightness', Göttgens et al. (2019) compute (distance modulus) the apparent brightness of a nova with typical absolute magnitude of −7 ± 1.4 mag at a distance of 3.2 kpc to the order of ∼ 5.5 ± 1.4 mag (neglecting the error bar of the distance of the cluster and the known extinction to M22 by ISM in between). From this, they conclude that '40 % of all novae in NGC 6656 reach an apparent brightness of 5 mag or brighter, which could be seen with the naked eye.' We doubt that this argument is valid because the globular cluster itself has a brightness of 5.1 mag and any nova inside it should be much brighter than the background brightness of the cluster. Additionally, there are several arguments against the detection limit of 5 mag for noticing transients by the naked eye observers (cf. Vogt et al. (2019) ).
Further, Göttgens et al. (2019) estimate 'About 4 − 5 % of all novae reach an apparent brightness of at least 3 mag' and use this as an argument that a nova inside the cluster 'could have been visible to Chinese observers'. We admit, that this chance is not zero but still smaller than 4 − 5 % because of the proximity of the galactic centre with its bright clouds of the Milky Way and many bright stars (Fig. 12) . In a vicinity of bright stars as well as against bright background all old star catalogues (such as Ptolemy's, as-Sufi's, and Brahe's which provide own measurements of magnitudes) estimate stellar brightnesses too faint (see Fig. 12 ). That means, that a faint target like the globular cluster M22 was neglected in those catalogues. These catalogues are almost complete only for the stars brighter than 4 mag (cf. for Ptolemy's catalogue: Hoffmann (2017, p. 247) ). M22 in particular is at the edge of the Milky Way and could even be considered as a brighter knot of its clouds. This requires a high brightness for any transient in this region to be realized by humans -even by trained and professional astronomers who are certainly able to discover newly appearing stars of even 4 mag (but unlikely fainter) in areas of the IAUconstellations Hercules or Pisces with dark background and few/no bright stars. These facts make the visibility of a nova in M22 still possible but unlikely for an ancient human observer.
Additionally, Göttgens et al. (2019) derive an age of the nebula of 2.0 +0.8 −0.5 ·10 3 yr from the nova remnant dimming rate Figure 11 . Map for locating the historical record, all CVs in the field (green dots: CVs fainter than 18 mag, red dots: brighter than 18 mag). This map was generated by the author ∼ 1 year before the appearance of the paper by Göttgens et al. (2019) . The coordinates suggested by H si seam to be wrong; those by Xi+ were centered at λ Sgr at an epoch/equinox 1950 -this explains the offset towards west but centering the star was a misreading anyway. In the field defined by Stephenson and us, there are ∼ 20 stars which fit the reported position (more or less). The best fitting stars are marked with a (red) star symbol: To the equinox of the record the star "'Establishment III"' was almost directly east of λ Sgr; due to precession Establishment and, therefore, the CV candidates are now northeast of λ Sgr. The dots in the left half of our circle are formally east of the mentioned star but less likely with regard to the standards of interpreting the historical text. The globular cluster M22 fits the position within the historical margin of error. Dipper (10 ± 3 mmag/yr, Duerbeck (1992) ) and the nova brightness distribution. This age would fit the observational range of Oriental guest stars. However, the calculation appears suspicious: Göttgens et al. (2019) did not identify any CV which could have caused the nebula; they even discuss the possibility of the nebula being a PN and, therefore, caused by a solar mass giant star instead of a runaway thermonuclear explosion on the surface of a white dwarf. As they do not know a binary system having caused the nebula they cannot use its (current) brightness for their further estimates. Thus, the input data for this computation appears questionable and incomplete because (i) the current brightness measured by Göttgens et al. (2019) is the brightness of several spectral lines and not the brightness of the V-band continuum which should be the input parameter according to Duerbeck (1992) , (ii) because the used dimming rate in the original paper (Duerbeck 1992 ) did not concern the nova shell but the star on which the eruption took place. Due to absent information concerning the input parameters for Duerbeck-equation, we would like to consider the expansion velocity: As the nebula appears as an ellipse of 2. 5 × 2 Göttgens et al. (2019) give the corresponding size at a distance of 3.2 kpc as 0.04 pc × 0.03 pc. The radius is, therefore, ∼ 0.018 pc. If the observed cloud expanded to this radius within 2064 years (from the guest star seen in −47 to the observation with MUSE in 2015 − 2017) the average expansion velocity would be 8.5 km s −1 which contradicts typical nova shell expansions in the order of some hundred or thousand km s −1 (cf. della Valle et al. (1997) : FH Ser 1970 line of sight(LOS) velocity from 420 km s −1 at the accretion disk to ∼ 500 km s −1 at outer parts, whilst QU Vul 1984 average LOS velocity 1190 ± 105 km s −1 ). A velocity of ∼ 8.5 km s −1 is even smaller than typical expansion rates of PN (42 km s −1 according to Jacob et al. (2013) ). Within a globular cluster there is almost none ISM to decelerate the expansion. That means, in any of the suggested interpretations, the velocity is too low. Since the size is properly measured, the time (age) should be smaller: In case, the object is a PN it's age should be 400 years and in case, it is a shell of a classical nova the age is only some decades. Thus, an observation of an eruption should have been made (if at all) in telescopic time.
Conclusion
Although the position of the historical Chinese guest star in −47 (=48 BCE) roughly fits the position of the nebula discovered in the M22 globula cluster, we doubt that this nebula could be old enough to be a remnant of an eruption roughly 2000 years ago.
We curiously await further observations of this target and the follow-up papers by Göttgens+ (which seem to be Figure 12 . A map of Ptolemy's stars in front of the average background brightness of the area. The colours indicate whether the brightness given in the old catalogue is too bright (green colours) or too faint (red colours) or correct (blue); graphics by Philipp Protte. Similar plots for the star catalogues by as-Sufi and Brahe show roughly the same distribution. The magnified region in the circle is the Chinese Southern Dipper (Nandou). already in preparation) but suggest to drop the connection to this very ancient Chinese guest star.
SUMMARY AND CONCLUSIONS
First, we have to conclude that the suggested and astrophysically treated identifications are not reliable or proven to be wrong:
• The identification of BK Lyn with the Chinese guest star reported in 101 CE is possible (and likely) but has alternatives because there is more than one way of counting the stars within the Chinese asterism of Xuanyuan.
• The Korean guest star in 1437 in Sco does not match the position of the nova shell found by Shara et al. (2017b) . At the given position of the event in 1437 there are two CVs both not being able to have caused a brightening in the observed way. If the eruption of the star considered by Shara et al. (2017b) was observed by any humans at all, the record might be lost or non-extant.
• For the age-dated shell of AT Cnc ( ∼ 330 +135 −90 yr) there is no adequate guest star record in the lists of possible Oriental novae.
• None of the suggested historical observations (in the years 77 BCE or 305 CE in China or 158 CE in Korea) fits the position of Z Cam. They are all ∼ 15 . . . 20 • away from the star and its shell.
• The identification of Te 11 with the guest star of 483 CE is not completely excluded but has alternatives.
• The nebula in M22 almost fits the historical position of a guest star in −47 but we doubt that the age of this shell fits this historical date.
Second, it is difficult to draw conclusions concerning the evolution of binaries on the base of historical records: The genesis of the lists of historical Far Eastern novae (see stemma in Fig. 13 ) shows that all our modern lists of potential nova records are incomplete by default. Most of the real records of astronomical observations are lost and only those records remain which had significance for any divination and politics. Of course, non-extant observational records of an object during centuries or millennia do not allow any conclusion concerning the outburst behavior or mass transfer rates or hibernation -it only leads to the conclusion that no observational records are preserved (not even that they did not exist). Additionally, CVs have typical brightnesses fainter than 12 mag. Dwarf nova outburst typically show amplitudes of a few (2-6) mag, while classical novae get much brighter (typically 11 to 13 mag but even 16 mag are possible). That means, classical novae may have been visible to the naked eye but historical dwarf novae may not. Hence, even if naked-eye astronomers would have monitored an object after a classical nova systematically (which they certainly did not do), they very likely did not recognize dwarf nova outbursts some decades or centuries later. These facts support the conclusion that historical records unfortunately cannot contribute much to the questions of binary evolution.
In summary, the astrophysics can lead to questions on the historical transmission but the uncertainties of historical Figure 13 . Stemma for the modern lists of novae among Far Eastern guest star observations (a stemma is the graphical representation of text history). Colours: gray = lists of point coordinates, blue: collections of text records, red: development of 'nova' term.
records are rather big for deriving information for astrophysical models such as the time scale of a post-nova-to-dwarf nova metamorphosis. We recommend caution in using historical texts and data for modern physics and suggest focusing on a conservative physical modelling. A non-matching of these models with historical observation or an apparent nonexistence of historical observation could only demonstrate a lack of historical monitoring and/or gaps in the preservation of data (cf. Fig. 13 ). It does not necessarily support or contradict the physical model. The contribution of historical data, in most cases, turns out to be a nice addition but should not be constraining.
